Synergism between mefloquine and artemisinin and its enhancement by retinol in Plasmodium falciparum in vitro.
Following the advent of mefloquine resistance in Plasmodium falciparum in Thailand in the 1990s, the combined treatment of falciparum malaria with artesunate and mefloquine was found to be highly effective in treating and curing the patients in the affected areas. Monitoring of the clinical-parasitological response and of the in vitro sensitivity of P. falciparum was systematically conducted in order to detect any signs of failure of this type of artemisinin-based combination treatment (ACT). In earlier observations the in vitro activity of artemisinin was found to be significantly enhanced when combined with retinol. The same applies to mefloquine. In order to check whether the synergism between artemisinin and mefloquine was maintained in the presence of retinol, the pharmacodynamic interaction of the three compounds was investigated in the western border area of Thailand. Successful parallel tests with mefloquine, artemisinin, retinol, mefloquine-artemisinin 5:1 as well as mefloquine-artemisinin (5:1) + retinol low, medium and high were obtained with 43 fresh parasite isolates. The retinol concentrations in the low, medium and high formulations corresponded to the 50th, 65th and 80th percentile of the physiological mean concentrations in the blood of healthy adults. The IC(50), IC(90) and IC(99) values for mefloquine alone showed a further increase over the data of 2008. In the combinations with artemisinin and retinol moderate synergism was observed at the IC(50), but synergism increased strongly at the IC(90) and the IC(99).